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Name 


Student Number 


All solutions are to be presented on the paper in the space provided. 

This exam is closed book. 

(1) Find the following limits. Show all work. 

, , , 3a; 2 — 5a; — 2 

(a) lim —-- 

' x—>2 x 2 — 3x + 2 

(x — 2) (3a; + 1) 

(x — 2) (x — 1) 

3a; + 1 

= lim- 

x^2 X — 1 

= 7 


1 Mark 
each 


(b) 


lim cot a; 


7T 

2 


cos a; 

= lim - 

x->f sin a; 


= 0 
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(c) lim f(x), where 

X—>1 


/(+) 


X 2 + 1 , 
2(x+'2) 
x+1 1 


X <1 

X > 1 


lim /(x) = lim ( x 2 + 1) = 2 

x—>l~ x—>l~ 

lim /(x) = lim 2(X + 2) = 3 

>1 + X—>1+ X+1 

Since the left and right limits are different, the limit does 
not exist. 


(d) lim 


Vx 2 + 3 - 2 


x-*—1 X+1 

Vx 2 + 3 - 2 \ ( Vx 2 + 3+ 2 


= lim 

X —1 


= lim 


x + 1 
x 2 + 3 — 4 


Vx 2 + 3 + 2 


z-*— 1 (x + l)\/x 2 + 3 + 1 
(x — l)(x + 1) 


= lim 


1 (x + l)(\/x 2 + 3 + 2) 
x — 1 


= lim __ 

i Vx 2 + 3 + 2 

1 


(e) lim 


sin(7rx) 

x 


, Slll(7rx) 

= lim-7r 

x—>0 7TX 

, sin(7rx) 

= 7T lim- 

x^0 7TX 

= 7T 


Over 
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(f) lim 


L_ 

1 

\x 

a; 


= lim 

*o+ V x x 

= 0 


(g) lim e 


(h) lim log 4 x 

x^0+ 


(i) lim tan 1 x 


= 0 


= — oo 


71 

2 


(j) lim sec a: 


7T — 
2 


= lim 


x^TL- COSX 


= oo 


(2) Use first principles to find /'(2) when f(x) = 


2a; + 1 


/'(2) = lim 2(2+/t)+1 — 


0 


= lim 


1 


h^o h V 5 + 2/r 5 


5 Marks 


Over 
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2 Marks each 


i p-(5 + 2/,.n 
h^o h\ 5(5 + 2 h) J 


= lim 

h—> 0 


-2 h \ 
5(5 + 2 h)) 


= lim- 

h^o 25 + 10 h 


2 


25 


(3) Find the derivatives of the following functions: 


(a) f(x) = x 11 


f(x) = nx n 1 


(b) f(x) = n x 


fix) = n x ln(n) 


(c) f(x) = esc a: 


fix) = — esc a: cot a; 


(d) f{x) 


g(x) 

h(x) 


f'(x) 


g’(x)h(x) - h?(x)g(x) 
[h(x)} 2 


(e) f( x ) = g(x)h{x) 


fix) = g'{x)h{ x) + g{x)h!{x) 


Over 
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(4) Find the derivative of the following functions. Do not simplify. 

(a) f(x) = xe x 

f(x) = e x + xe x 

(b) f(x) = (sin x) (cos x) 

f'(x) = cos x cos x — sin x sin x 
= cos 2 x — sin 2 x 


(c) f{x) 



/'(*) 


(|x 3 tan x + \fx sec 2 x)A x — tyx tan xA x In 4 

( 4 *) 2 


(d) f(x) = x2 x sec x 

f\x) = 2 X sec x + x2 x In 2 sec x + x2 x sec x tan x 

(e) f(x) = % 

x z 


(5) Find the equation of the tangent line to f(x) = xe x at x — 1. 
Using the derivative from question 4a, we have /'(1) = 2e. Also 
/(1) = e. So the equation of the tangent line is 

V ~ /(l) = /'(i)(^ — 1) 
y = 2e x -e 


2 Marks 
each 


5 Marks 


Over 
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3 Marks 


2 Marks 


5 Marks 


(6) Answer the following questions about the function 

13, x — 1 

(a) Show that f(x) is not continuous at x — 1 


, x 2 — 1 , (x — l)(x + 1) 

lim-= Inn- 

a:—>1 X — 1 x-U X — 1 

= lim (x + 1) 

>1 

= 2 

Since /(l) = 3, lim/(x) ^ /(l), so f(x) is not continuous 

x —>1 

at a; = 1. 


(b) Redefine f(x) at x — 1 so that it is continuous everywhere. 
Define g(x) — x + 1. Then g(x) = /(x) when i / 1 and 
9(1) = 2. 


(7) Evaluate lim x 2 e sm ^ 2 x . This is a one line problem. Be sure 

x —>1 

to state what essential property you are using to evaluate the 

limit. 

Since x 2 ,e x and sinx are all continuous, so is x 2 e sm ^ x \ There¬ 
fore, using continuity, 

lim x 2 e sin( ^ x) = l 2 e sin( i 1} = e 

X —»1 
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